Introduction
Organic-based field effect transistor (OFET) is widely studied using the organic material of pentacene. From practical standpoints, there are many subjects, i.e., improvement of short-channel effect, higher mobility, larger mutual conductance, long-term stability, and establishment of patterning technique. For reducing parasitic capacitance, self-alignment (SA) technique is one of the essential technologies. In this time, we have fabricated SA-OFET using backside exposure method and have evaluated operational characteristics. Fig.1 Cross sectional view of the SA-OFET Figure 1 shows cross sectional view of organic-based self-alignment FET. Materials under study and fabrication process are as follows. Glass substrate used was fusion-formed aluminosilicate glass (corning 1737). Organic semiconductor was pentacene. Gate electrode was Ta (50nm), insulator was Al 2 O 3 (200nm), and ohmic electrode was stacking layer of Cr(10nm)/ Au(50nm). Figure 2 shows fabrication process. First, Ta was sputtered on glass substrate and was patterned by dry etching using CF 4 . Next, gate insulator was formed and contact hole was made. Then, back side-exposure was carried out, where gate electrode was used as photomask. And ohmic electrode of Cr/Au was evaporated and lifted off. Furthermore ohmic electrode was etched off using aqua regia and solution of Cerium (IV) diammonium nitride. Finally, pentacene was evaporated where substrate temperature was 70℃. Figure 3 shows mask layout patterns. Symbol 1, 2, 3 and 4 are for gate electrode, insulator, ohmic electrode and organic material, respectively. Pattern No.3 is covered over gate electrode. In practice, backside exposure and lift-off technique is carried out. Therefore, ohmic electrode is not formed at the top of gate/ insulator structure. 
Fabrication Process and Experiment

Experimental Results
Channel length and width were 6 and 700 µm, respectively. Manual prober (Micronics 705A-6) was used for electrical characteristics.
Parameter analyzer (HP 4155B) and computer controlled LCR meter (HP4274A) was used for current and capacitance versus voltage measurement, Fig.4 Optical Micrograph respectively. And mutual conductance g m was 1.8 mS. According to evaluation of drain voltage dependence of off current, the drain current was proportional to the drain voltage. Therefore, dominant factor of the off current was ohmic conduction and/or ion conduction. It is also suggested that the effect of space charge limited current was small at channel length of 6 µm. In order to estimate high frequency characteristics, gate capacitance (C G ) characteristics is measured. Where, cut-off frequency f T is expressed as 2 V p-p is superimposed on the gate bias. As a result, maximum gate capacitance was 1.58 pF. From the capacitance at off state, overlapping capacitance between gate-source and gate-drain was 0.46 pF. Relative dielectric constant of Al 2 O 3 measured was 8.1. Therefore, calculated overlap length was 0.92 µm. This value is in good agreement with optical micrographs. By using maximum capacitance of 1.58 pF and mutual conductance g m of 1.8 mS, the cut-off frequency was estimated to be 0.18 MHz.
Conclusion
We have fabricated SA-OFET using backside exposure method. Self-alignment structure with overlapping length of less than 1 µm was achieved and estimated cut-off frequency was 0.18 MHz. From these results, sufficient driving performance is demonstrated for active-matrix type liquid crystal and organic electroluminescent devices. 
